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I_ACA PJ_ No. A7106
k ,UNC!,J: SS1FiES'

NATIO_AL ADVISORY COMMITTEE FOE AEI_O}IAUTICS

RESEarCH MY_ORAI_DLS_

AN EXPERIMENTAL I_VESTIGATION OF NACA SUB_,_RGED

AIR INLETS ON A I/5-SCALE MODEL OF A

FIGHTER AIRPLANE

By Donald E. Gault

SUMMARY

The results of an experimental investigation of an NACA submerged-

air-inlet system on a 1/5-scale model of a fighter airplane are pre-

sented. Preliminary develoomental tests were conducted to select the

optimum entrance configuration. Duct-system total-pressure losses and

wressure distributions over the lip and ranTo of this _ir intake were

obtained. An estimate of the dynamic pressure recovery at the entrance

to the Jet engine and critical _ch number of the inlet for the fighter

airplane is made. It is shown tl_t the inlet location investigated is

unsatisfactory.

INTRODUCTION

In conjunction with the general investigation being conducted by

the IThaCA on Jet-engine air inlets the development of a submerged-type

inlet has been undertaken. The initial _xperimental work on this inlet

can be considered as having consisted of two interdeoendent _hases:

(1) basic exoerimental investigations which were conducted on an

&solated inlet mounted in a small wind cl_unel (reference 1), and

,_(2) wind-tunnel studies of conTplete submerged-inlet systems on scale

models of two suitable aircraft. The results from the second phase have

been wublished, in p_t, as reference 2, but due to the exigencies of

wartime _ind-tunnel operation, the remaining data, obtained from a

I/5-scale model of a fighter airplane, never progressed beyond preliminary

form. Because of the considerable interest now existing in I_ACA sub-

merged air inlets, the results of the 1/5-scale-model investigation are

presented herein.

It will be noted that the plan-form shape of the aDproach (ramp)

to the submerged entrance used for this investigation is not the shaoe

_1_._" _ " ::_."_2.._,,,_,,,!,_-_ ,_m'_
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recommended s.s optimum in reference I. The submerged-air-inlet system

for the 1/5-sc_le model of the fighter airplane was designed prior to

the comoletion of the first phrase, and the data upon which the recom-
conductions of reference 1 sre based _ere obtained subsequent to the _zind-

t-&unel investigation of this inlet _Dplication. The difference in ramp_

_l_n forms, which prob_oly decreased the _ic Dressure recovery 2 to

percent in the low-inlet-velocity ratio range _(Ve/Vo < 0.7) in no _,_y

reduces the value of these d_ta as a guide for future submerged-inlet

ar_plications.

These tests were requested by the Bureau of Aeronautics, Navy

Department, and conducted in the Ames 7-by 10-foot wind tunnel No. 2

during the month of January 1945.

SYMBOLS

The symbols used throughout the report are defined as:

CL

AH

AHD

P

lift
lift coefficient k{.p_om)

loss in total wressure measured bet_._eenthe free stream and the

entra_.ce to the jet engine, pounds per squ_re foot

loss in total pressure measured between the duct entrance and
the entrance to the jet engine, pounds wer sq"_aare foot

loss in total pressure measured between the free stream and the

duct entrance, pounds per square foot

_,_ch number

critical _ach number

P% - Pc
pressure coefficient < q._ _

static pressure, pounds per square foot

dynamic pressure (½_V2), pounds per square foot

V velocity, feet per second
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Ve/V o inlet-velocity ratio

model angle of attack referred to fuselage reference line
(wing has 1° incidence), degrees

p mass density, slugs per cubic foot

where the subscripts denote conditions for

e duct entrance

o free stream

local conditions

The expression "percent dynamic pressure recovery" is used to

repreBent the term 100 E1 -_H/qo)]. It was assumed to be independent

of Mach number in estimating the dynamic pressure recove_j for the

fighter airplane.

MODEL AI_ APPA2ATUS

The I/5-sca!e model of the fighter airplane used in the investi-

gation was originally constructed to si_,_late a Jet2ooosted aircraft.
However, it was assumed for this er_erizental investigation that the

conventional reciprocating engine _s removed _md that sufficient

power for all fli_it conditions was 9_nished solely by a %_estinghouse

24-C jet engine housed in the _"_se_age abaft the pilotls enclosure.

Full-scale dimensions of the fighter airplane are given in table I,

while figure 1 presents a three-vie_ sketch of the airplane. A photo-

gr_nh of the model mounted in the wind tunnel is sho_m in fixate 2.
The model, constructed of laminated mahogany on a steel framework, was

not provided with a landing gear or ezpenns_e. A schematic view of the

wind-tunnel test setup is given in figure 3.

For this ayrplication, twin I_ACA s_omerged entrances, sy_2etrical

about a vertical plane passing through the longitudinal a_s of the

model, were located along the sides of the fuselage. The lower wall of
the razTo _s _oproz_mately 13 inches (full scale) above the wing chord

plane with the lip of the _ubmerged entrance situated i_z_.ediately above

the Juncture of the wing leading edge with the fuselage. _ch inlet
had an entrance area of 0.747 square foot (full scale) which, at

550 miles nor hour and an inlet-velocity ratio of 0.60, would furnish

at 20,000 feet the required 35-7 mounds per second of air to the West-

inghouse 24-C jet engine. The air, after entering the twin submerged
inlets, was ducted directly aft until clear of the nilotWs enclosure,
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and then turned slightly downwardand inboard to Join in a commonchsntuel
having an area of 3.142 square feet (full scale) at a dist_uce 3.00 feet
(full scale) ahead of the Jet-engine compressor. Dimensional character-
istics and photographs of the diffuser for the 1/5-scale model are given
in figure 4. The deflectors along the ran_pwalls, which were found to be
necessary for m2J_Imumramrecovery in reference l, were molded from
modeling clay to simplify making minor modifications in their size and
shapewhile the model was installed in the wind tunnel.

For the investigation reported herein, the air was drawn through the
submerged-duct system by a centrifugal pumplocated outside the wind-
tunnel test chamber; power for the pumpwas furnished by a variable-
speed electric motor. Quantity flow through the ducting system was
measuredby a standard orifice located in the air conduit pipe which
connected the model to the pump. Total-pressure losses were determined
from an integrating manometerconnected to a survey rake consisting of
33 total-head tubes located 6 inches (full scale) upstream of the entrance
to the jet-engine compressor. Pressures over the lip and ramp of the
submergedentrance were obtained from flush-type orifices located along
the center line of the entry and connected to multiple-tube manometers.
For several test conditions, total-head survey rakes were placed 5 inches
(full scale) downstreamof the leading edge of the lip to determine the
location and magnitude of the duct-entrance pressure losses.

To determine the efficiency of the internal ducting system, separate
bench tests were conducted with the ducts removed from the model and
large, bell-shape entrance cones attached to each inlet. Air was dra_m
through the system by a constant-speed blower and quantity flow varied
by a butterfly-type valve located in the blower entrance. _ressure
losses and quantity flow were measuredwith the samerake and orifice
previously described and in a similar manner.

PROCEDURE

Prior to installing the model in the _dnd tunnel the efficiency of
the internal ducting system was determined. This information together
with entrance losses from a similar submergedinlet served as a guide I
in the development of the duct-entrance configuration which was thought
to be the optimum for the given installation.

Upon selection of the final s_omerged-inlet configuration, wressure

IThe method for estimating the maximum dynamic pressure recovery which

could be expected in the wind tu2Lnel was identical to that given on
page 6 of reference 2.
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distributions over the lip and ramp, and duct-system total-pressure

losses were measured at constant inlet-velocity ratios throughout a range

of angles of attack for flaps retracted and flaps deflected 550 . The

effect of airplane y_r on the pressure losses was also determined at
several inlet velocities and angles of attack. All pressures were photo-

graphically recorded. Tile critical _/_ch numbers were estimated by the
K_rman-Tsien method outlined in reference 3.

The lift curve and the relationship between the lift coefficient

and inlet-velocity ratio for steady, level flight are given in figures 5

and 6, respectively. To estimate the pressure losses and critical _ch

number of the lip and ramp throughout the important speed range for the

fighter airplane, "matched" lift coefficients and angles of attack cor-

responding to the inlet-velocity ratios used in this investigation were

determined for sea level and 20,000 feet operating conditions. With

this information, it was then possible to select the matched flight-

condition values of AH/q o and MCR from plots of the basic wind-tunnel

data.

The inlet-velocity ratio was set in the wind tunnel by relating it

to the pressure drop across the standard orifice. For inlet-velocity
ratios less than l.60, data were obtained at a tunnel dynamic pressure

of 40 pounds per squ_re foot which, based on the mean aerodynamic chord
of the model, corresponds to a Reynolds number of approximately 1.4 × l0s.

Limitations of the centrifugal p_m_ necessitated a reduction in the ve-

locity of the _dnd tlunnel for higher inlet-velocity ratios. Eotation

is made where the data presented were obtained At lower Relrnolds numbers.

RESULTS A_TD DISCUSSION

Internal Ducting

Bench tests on the internal ducting system showed a total-pressure

loss of approxi1_tely 18 percent of the duct-entrance dynamic pressure.

(See fig. 7.) Velocity distributions measured at the plane of the survey

rake (fig. 8) and a tuft study disclosed no regions of turbulent or

separated flow, and it is prob_ole that guide vanes would not have

decreased this pressure loss appreciably.

Preliminary Studies

The initial wind-tunnel tests showed greater over-all total-pressure

losses than had been expected for this installation. As a result, until

the causes for the discrepancy were discovered and the condition remedied.

the original test program to determine the characteristics of the inlet

through the flight range was temporarily postponed.



6 NACAl_i No. ATI06

Whenthe efficiency of the internal ducting system was considered,
it appeared that someunkno_mflow condition was causing entrance losses
far in excess of those ordinarily obtainable with a submergedinlet.
Readings from a total-press_tre survey rake (fig. 9) installed in the d-act
entrance verified the abnormal nature of the losses and revealed tlmt the
region of low energy air _s located in the corners of the inlets nearest
the wing. Further investigation using tufts disclosed that upwash from
the adjacent wing was effectively adding a componentof flow perpendicular
to the center line of the ramp and distorting the normal streamline pattern
over the submergedentrance. This distortion was noticeable along only
the lower side (i_e., the side nearest the _ing) of the ramp_and resulted
in separated flow which passed do_mstreamand into the inlet. The use
of extended deflectors (reference l) reduced the entrance losses markedly
(fig. 9) with a consequent gain in the dyn2_Ic pressure recovery over
that obtained _ith the plain duct (fig. 10)2.

The use of deflectors for this investigation should not be considered
solely as having been a meausof preventing the boundary-layer air from
entering the inlet as explained in reference 1. Tuft studies indicated
that the lower deflectors prevented the oblique flow over the lower corner
of the entrance and, hence, eliminated the pressure losses resulting from
separation. Unfortunately, the height of the deflectors required to ac-
complish this was more than twice that which was recommendedin reference 1.
A more forward inlet position, free from the influence of the wing-flow
field, would have undoubtedly permitted the use of smaller deflectors
similar to those investigated in reference 2. Not only would the boundary-
layer thickness have decreased, but the necessity for large lower deflectors
to _revent separation would have been eliminated. The upper and lower
deflectors for this investigation were madeidentical for reasons of
symmetry only, although smaller deflectors along the upper edge of the
ramp.would have been equally effective. 0rdlnates and details of the
final submerged-inlet configuration are shownin figure ll.

Pressure Losses

The total nress_re losses at the simulated entrance to the Jet en__ne

_nd pressure distributions over the lin 8_nd ramp_ %.;ereobtained u_on selection
of the final inlet confi_ation. T_ole II presents the total pressure
losses as a fraction of the free-stream dynamic pressure A_q/qo for con-

stant inlet-velocity ratios throughout a range of angles of attack.

2 _.ese data were obtained with the _ressure survey rakes installed in the

duct entrance snd are shown for co__parative p_poses only.
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Figure 12 shows the wmie.tion at sea level _md 20,000 feet of the

duct-system total-pressure loss with airplane lift coefficient for the

fighter airplane as determined from this investigation. _ne nercent

d_j-ns_nlc-pressure recovery as a fu/qction of airplane velocity is presented

in figure 13 for the same conditions. It _,rillbe seen that the maxim_tm

d_rnamic-Dressure recoverv obtained was 83 percent for conditions

slmttlating 550 miles per hour at sea level e.nd 20,000 feet, Decreasing

the flight sDee< to _50 miles per hour corresponded to only a 6-nercent

decrease in the recovery, "out thereafter it falls off more rapidly. For

the ts/_e-off static-thrust condition uhen the free-stre_u velocity and

dynamic pressure are zero (Ve/V o =co) approximately 33 percent of the

duct-entra_uce d_nne_mic pressure was lost.

The effect of yaw on the rein recovery is presented in figure 14. No

sudden discontinuities in the recovery for increasing angles of y_w are

indicated.

Again it should be noted that the plan-form s_hape of the ramp used

for this investigation is not the opti.mttm for maxiLuttm d_ms_.ic-pressure

recovery. The recommendations given in reference 1 for the optlm_mrmmp

shape are based on data obtained subsequent to the wlnd-tunnel tests

reported herein. As mentioned before, this difference in ramp_ shanes

amounts to a decrease in the rmm recovery of anproximately 2 to 6 percent,

depending on the inlet-velocity ratio.

Pressure Distribution

_ne pressure distributions over the lip and ramp are given in terms

of the pressure coefficient P in t_oleslll and IV, respectively.

Inspection of these data will show a consider_ole variation in the distri-

butions with smgl_ of attack. Pressures over the basic fuselage contour

along the center line of the entry for several angles of attack (fig. 15)

demonstrate that this variation is due _rimarily to the location of the

inlet in the flow field of the wing. _is effect on the critical _ch

number _R of the lip s is clearly seen in figure 16.

The variation with true airspeed of the submerged-inlet critical

}_ach number is given in fi_e 17 for the fighter airplane as determined

from these _.ta.

Although the decrease in _R from sea level to 20,000 feet

operating conditions is co_aratively small, it is directly attributable

to the effect the change in angle of attack incurs in the velocities

mThe critical _,_ch nu.mber of the ramp_ is not presented since, for all

conditions investigated, it _s higher than that for the lip.
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superimposed over the duct entrance. For an airplane having a higher

wing loading and operating at greater altitudes, the resulting increased

angle of attack for a given flight speed would have a more pronounced

effect in reducing _R- The pressure-distribution data indicate that
the critical Mach number could have been increased if the entrance had

been located 20 to 30 inches (full scale) farther forward. The assumption

is made, however, that in moving the inlet forward the r_mp would not

be placed in the field of a strong pressure gradient as existed behind the
cowl leading edge for this investigation (fig. 15). The pressure peak

over the cowl, caused by zero inflow through the cowl entrance, cannot

be considered as representative for a more streamlined nose shape which

would be incorporated on a completely Jet-propelled aircraft,

It is emphasized that selection of the final duct-entrance config-

uration was based solely on considerations of maximum dyn2_mic-pressure

recovery and critical _ch number of the lip and ramp. No drag evaluations
or deflector critical Mach number studies were made.

Duct-flow Instability

Throughout this investigation an tulstable duct flow occurred at

Inlet-velocity ratios less than approximately 0.45. This instability

originated with a decrease in quantity flow through one inlet and an

increase in quantity flow for the opposite inlet with no appreciable

change in the total quantity flow through the internal ducting system.
The divergence from equal flows t_hrough the twin entries continued until
zero inflow resulted in the one duct, at which time a conrplete reversal

took place and the flows through the two entries equalized. The distur-
bance was cyclic and, once started, continued until the total quantity

flow through the system was increased sufficiently to raise the average

inlet-veloclty ratio above approximately 0.45. The _ecrease in flow
from the stable condition always occurred in the same inlet. No pressure

losses or pressure-dlstributlon measurements could be measured due to

the rapid fluctuations of the liquid in the manometer tubes.

It cannot be assumed, however, that the instability would occur at

these same values of inlet-velocity ratio on the fighter airplane. The

unstable regime is a function of the losses in the internal ducting

system, and differences in fabrication, even between individual production-

line aircraft, would consequently cause small variations in the value of

the inlet-veloclty• ratio at which inst_oility commenced. Mechanical

methods of eliminating this condition are disoussed in reference 2.
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CONCLUSiOI!S

9

The results of a vzind-tunnel investigation of an I_ACA submerged-

air-lnlet system on a 1/5-scale model of a fighter airplane indicate

that :

I. The location of the duct entrance was unsatisfactory due to its

position in reference to the wing.

2. A submerged inlet should not be placed on a surface where flow

oblique to the center line of the r_mp will occur.

3. A submerged inlet should not be placed on a surface where high

incremental velocities will be superimposed over the ramp and llp.

Ames Aeronautical Laboratory,

National Advisory CoLmnittee for Aeronautics,

Moffett Field, Calif.
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TABLE I

DI_TSI01TS OF THE FIGETZR AIP.PIA/_

Airplane , general

0vet-all s_an ................... 40 ft, 0 in.
/4Over-all length ................... 30 ft, 1 in.

Over-all height (at rest) ............... 13 ft, 8 in.
. . . 8400 Ib

Weight ......................

Wing

Airfoil section

Root ....................

Tip .....................

Total area

_CA §52-n?(_-I.O)
YACA 652-n5(_=o.5)

275 sq ft

Chord

112 in.Root ...........................
Ti'o .................... 56 in.

- chordi 8755iMean .............. - • . n.

Dihedral angle of chord plane

Center _anel _ I/0:
• • • • • • • • • Q • . • • • • • • • • • • • •

Outer _nels ....................... -

Incidence (with respect to fuselage reference line) ...... I°

Flaps

Type .............. Dougl_s retractable deflecting slot

Spau

4 ft 6 l/2 inInner ...... • • • • • ...... , -
Outer . : : : :. : ............... 4 f%, 8-1/2 in.

Chord ....................... 0.25 wing chord

Total are_. ...................... 30.25 s_ ft

Engine . ...................... Westinghouse 24-C

:I Rating .......... ' ....... 3000 Ib static thrust at

_I sea level (12,000 rpm)
'I

11 ..................

'_:_I- I_ d • • ill CONMITTEE FOR AERONAUTICS.
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TABLE II

DUCT-SYSTF_,[ TOTAL-PRESSITR_E LOSSES FOR TKE 1/5-SCALE MODEL

OF THE FIGHTER AIRPLAk_E EQUIPPED WITH
KACA SUB_ERG_D AIR INLETS

11

Flaps Retracted

Total Pressure Loss, AH/q o

__ -3.76

VelVo_

0.5 0.157 0.168 0,172 0.193 0.209 .... ......

0.6 .171 .163 .163 .173 .178 .183 ........

0.8 .179 .178 .178 .188 .194 .188 .189 ......

1.0 - - .215 .219 .230 .231 .240 ,236 .236 ....
-- ,, - - , Jt , , :

1.2 .... .271 .280 .292 .301 .293 .290 .285 - -

1./4, ...... .377 .372 .372 .370 .374 .393 .374

-2.68 -1.60 -0.49 0.61 1.71 2.80 3.90 6.07 9.31

1.6 - - ...... .480 .486 .488 .488 .498 .494

2.o - - - ..... .754 .752.76o.744 .749

2.5 -, - ......... 1.223 1.2,o3 1.179 1.195

3.5

Flaps Deflected 55 °

-2.55 -0.33 1.90 4.10

• l | , :

2.5 1.161 1.173 1.195 1.236 1.257

3.0 1.663 1.696 1.794 1.878 1.857

2.088 2.358

4.0

2.148 2.290
,,, , ,,

2.870

2.049

2.660 2_9732.773 3.074

6.23

1.226

1.917

2.358
, ,,

2.998

8._ 10.65

, | ,, , , , , 0 J

1.195 1.161

1,857 1.758

2.300 2.279

2.915 2.915

NATIONAL ADVISORY

CONMITT[[ FOR AERONAUTICS.



TARLE III

\
Sta.

-2.68

-1,60

2.80

6.07

PRESSURE DISTRIBJTION OVER THE LIP OF THE NACA SU_a_RGED AIR INLET

ON THE 1/5-SCALE MODEL OF THE FIGHTER AIRPLANE

i i w.,

Ve/_ o = 0.60

-2,68

-1.60

-.49

.61

2.80

6.07

.468 .422 .687

.463 .407 .687

• 473 •392 •692

F
i21•93

i O. 682

.687
I

i .677

i .682

.677
i

1 .687

.263 .182 .076]

•273 .197 .091

.253 .167 .051
. _

.233 .137 .010

•244 .112 -.041

.244 .041 -.163

Pressure Coefflelent, P

21.85 21.80 21.83

0.667 -0.127 -0.494

•667 -.198 -.595

• 662 -.193 -.616

;667 -.178 -,646

• 667 -.188 -.733

.677i -.142 -.799
i

Ve/V o = 0.80

.t971 .75o .3_ -,111 -.187

,223 ,770 .309 -,177 -.238

.187 .744 .304 -.213 -.273

.152 .719 .3041 -,243 -.314

• .097 .672 .326 -o28E -.372

-.076 .458 .458 -.265 -.417

-.27_ -.349 -.228:

-.329 "°395 -.2581

-.375 -.466 -.304

-.425 -.546 -.36E

-. 509 -. 687 -.488!

-.600 -.81 c, -.855 -.886 -.840 -.794 -.636i
... d, r .

NATIONAL ADVISORY

COK4MITTEE FOR AERONAUTICS

-.354 -.339

-.41C -._90

-.466 -.450

-.532 -._26

-.652 -.662

-._241 -.319

-.375 -.365

-.435 -_,425

.•516 -.496

-.666 -.631

i

_o

O

O_
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i.1.6o-I
•i_._,,

[e.o,1

'1.60

-.49

.61

I'

i 2.80 ,,.

6.07

, TAILE llI.- Conoludedv._,o.1.oo i_ _
....... .,1 o==
Pressure Coefficlent_ P ,, I *

"I"n,ld, ' I L_p l .............. O_t,ld, IS
IL.B. I ................. "

12.80 22.S0'[22'.01_ 12'1'.'93'1'21.BS 121.80 121.88 t21"9S I '2.05 i 22"30 122.80 123"30 124.30 125"'_0 _26.30 ! _o_
I I _ ' _ ' --{

".2_-__._ --:.,_'".2-__:.=7i_"-_,2-i4-'-.-_i_;_,-,_=._, ._26_ ._ -.35(_,-.3_6-.249i

._ool-._['.44.1._091.7121.1_81.010!z._ I ._ =I-.387i-.4_ -._28_..._z_=-._o_,i
-'°'_- " " - . .I. " I ... _ ..i

"'_'°",._4_i'.._o-.',_-.'_o_' -.;_i -._

l.,"l t I Ii VO"_O II1¢ '_,, '_ 0 --"

.,, ._._ .,_ ._, ._oot.o,_1-._,_t -._,_-._o_1-._i--_I -=_"!-._o_ -z.2_-._. i ............. ' -i
" " J '"t , _ _ ,, , ,, I ,, _ .....

-._z9 -.'_s -_'2_3_-z._oa-.6z_ ! ._6 .4_ ._ o_6, -._ -._,-1 -:_._7 -.4_ -.4_i -._9_

: .......... " " : ,, i ] ,

-._4-,_i'_-_._1_-_._41._.__.000._ ._,_""1.1_["'.&_l-._6_-._ -.'9_'.%2'I'-o74,_:I . ,, ,,.. i -
, , _ ,,, , _ ,

NATIONAL ADVISORY
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TABLE IV

PRESSUR_ DISTRIBUTI01_ OV_ TI_ _'IA/_OF THE I_CA SL_CERGED AL-_ Ihq_T 01',"TlZ_

1/5-SCALE MODEL OF THE_ YIG_ AIRPLAi_

4:"

-2.68

-1.6o

- .49

•61

2.80

6.07

ii. 20

%/% : 0.60

-.413

12 •25

-0•188

-.199

-•2O4
,, ,,

-• 224

-.266

-.327

13.25

-0• 163

I -• 173

-.178

-.209

-.251

-.322

-. 192 -. 172

14.25

-0•137

-.158

-.188
• , ,

.240

-.309 -•203

-.309 -•213

-•3!4 -•223
, , J ,

-. 263

-.326

-•172
, , , ,,

-•192

-•203

-.254

-.327

-.147

Pressure Coefficient, P

15.25

-0.112

-•132
.

-.1'48

-.178

-.338

' 16'.'25

-0.092

-.!12

-.132

-.353

17.25

-o.o15

i ,

-•046

-.071

-.I12

18.25

O. 087

.o56

-.o31

-. 010

, •

19.25

0 •239

.219

Ve/V O = 0.80

.193

.158
• = .

20.25

0.417

.402

.377

.331

-.184 -.082 .102 .322

-.197 -.oo5 I

.167

.192

-.010 .I16

-. 056 . o81

-.122 .0!0

-.2'44 -.107

-.292

J ,. J

-.!37 -.I16 -.076 .0_6

-•157 -.142 -.127 -.081 •020

-.167 -.162 -•152 -.III

-.192 -.187 -•3-87 -•!52

-.2_4 -.25_ -.260 -.219

•-.331 -.331 -•372 -.331

21.25

o.5_5

22.25

o•575

.53o

.499

.473

•418

.57o

.54o

.515

.512

.366

.351
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.194

O
.2_3

.273

.39o

.366
, ,,

.321

.405

.37o

.380

, ,,, , , ,

.3!4 .44o I .4oo

.294 .430 .395
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TABI_ IV.- Concluded

-1.6o

- .49

.61'

2.80

6.o7

9.31

ii.20

-.3n

-.319

12.25

-.205

-.218

13.25

-.175

[vJvo= 1.oo]

-.198

-.326 -.234 -.214

-.355 -.268

-. 415 -. 329

-.499 -. 422

-. 258

-,334

-.427

Pressure Coefficient,
j , , _

14.25 15.2.5 16.25

-.16o -.15o
, L

-.187

P

17.25 18.25 19.25 20.25 21.25 22,25

.190 .271 .ILK)
! , , . . ! • , J . ,

• 162 .243 .111-.182

-.15o -.IOO
,, • , ,,

-.182 -.142

-.o3o

-. 071

.o8o

.o46

-.209

-.258

-.339

-.452

-.183 -.I!7 .224 .I02
, , , , , ,

.243 -.177 .203 .I01

-.349 .294 .157 .o86

-.L_2 .098 .067

-.209 -.214

-.263 .279

-.355 -.390

-.494 -.5bo -.499
, i i •

.005 .127

-.o56 .o81

-.167 .015

-.324 -.IL#+

-1.6o -.314 -.203

- .49 -.321 -.224

.61 -.327 -.237

2.80 -.354 -.268

6.o7 -.417 -.314

9.31

-.182

-.204
m ,

-.222

-.167

-.193

-.212

Ve/V o = 1.20

" ' " • h

-.152 -.162

-.193 -.199
,,, ,

-.217 -.232
,, ,,j

-.268 -.294

-.382 -.412

-.071 .020 •O86

-.173 -.117 -.020 .o51

-.2o7 -.146 -'055 .025
J • ,

-.218 -.117 -.030-.258 -.258 -.268

-.346 -.356 -.392 -.341 -.249 -.132
• , .... m, ,, , ,

-.439 -.470 -.517 -.574 -.548 -.414 -.274

.081 -.187
J , ,

.061 -,199

.055 -.207

•005 -.233

-. 041 -.234

-.114 -.258-.517 -.434 -.5o2
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DIMENSIONS ARE INCHES

480 ---'

t7o30,
DIHEDRAL

360.2 5

FIGURE I.-GENERAL ARRANGEMENT OF THE FIGHTER

AIRPLANE EQUIPPED WITH NACA SUBMERGED

AIR INLETS.
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NACA RM No. A7106 Fig. 2

NACA

A-7006

Figure 2.- The i/5-scale model of the fighter airplane equipped with

NACA submerged air inlets installed in the Ames 7-by lO-foot wind-

tunnel No. 2.
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NACA RM No. A7106
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SCALE MODEL OF THE FIGHTER AIRPLANE.
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Abstract

The results of an experimental investigation of

an NACA submerged inlet system on a I/8-scale model

of a fighter airplane are presentede Duct system

total pressure losses and pressure distributions over

the llp and ramp were obtained. It is shown that the

inlet location investigated is unsatisfactory.

Abst_ct

The results of an experimental investigatic_of

an NACA submerged inlet system o_ a I/8-scale model

of a fighter airplane are presented. Duct system

total pressure losses and pressure distributions over

the lip _nd ramp w_re obtainodo It is shown that the

inlet location investigated is unsatisfactory.
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